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PAPER-1 

Physics : Q. 1 to Q. 50 

Chemistry : Q. 51 to Q. 100 
Mathematics : Q. 101 to Q. 150 


PHYSICS / 


001 . 


A very long solenoid is made out of a wire 
with n turns per unit length. The radius of the 
cylinder is a and is negligible compared to its 
length 1. The interior of the cylinder is filled 
with materials such that the linear magnetic 
permeability varies with the distance r from 
axis according to 


001 . 


U(r) = 


\[±y = constant; for 0 <r <b 
{ p .2 = constant; for b <r <a 


The self inductance of the solenoid is 


(A) 7m 2 l\/uib 2 + 112 a 2 ] 

(B) 7rn 2 l\/Ji + /ui\a 2 

(C) nnrl [juib 2 + /u 2 (a 2 - b 2 )\ 

(D) ku 2 1 [iJLib 2 + (/ii + JU 2 ) a 2 ] 


tr^t RRl HRdlRld->l tr^t cTR ^ RTl 1? 

3 wrr n t i 

fP ^RR o t ft Rf 

l RTl cJRRI 3 RRR I I ^RR % 

M T^isf RR 13R | % WfR -dHchld 
WTRRT 31^1 t r % RT§T RtR 

cR? ^ HRdfcid IRcff | 


_ \p. x — TRR ; 0 <r <b \ 
!l( ) ~ [ju 2 = TRR ; b <r <a\ 

iRHlfdT)! R7T fdtR^hrcl RRTT - 


(A) 7rn 2 l[jJib 2 + H 2 d 2 \ 

(B) 7rn 2 l[/jLi + /J 2 \a 2 

(C) rcrvl\pL 1 b 2 + jU 2 (a 2 - b 2 )] 

(D) nr r / [/ii b 2 + (/ii + ju 2 ) a 2 ] 


1-AA ] 
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002. Two children Ramesh (on path ARB) and Sohan 
(on path ASB), travel down slides of identical 
height h but different shapes as shown. Assuming 
they start down the frictionless slides at the same 
time with zero initial velocity, which of the 
following statements is true? 


A 



(A) Ramesh reaches the bottom first with the 
same average velocity as Sohan. 

(B) Ramesh reaches the bottom first with a 
larger average acceleration than Sohan. 

(C) Ramesh reaches the bottom first with the 
same average acceleration as Sohan. 

(D) They reach the bottom at the same time with 
the same average acceleration. 


002 . 


c(f (TO ARB TC) Tier (R§T ASB 

T() Tyb RRFT i h t ftdIH.'HK 3RTT 3RTT 
3TFTfM ^ cTTT f'UMcl f I ^ Rlfatr f^b 
Tyb 'fl RRR TTRT TT ^ % RT§T T%T 

f'UidHi R fTfidHI RTW RR?) f I iTR 3 Tl RTfaRT 
TTcR D- 


A 



mm 

KHK6 

HKH5 

KKKi! 

mm 

KHS6 

SKHS 

KKKS 

SSH5 

mm 

KKKi! 

mm 

KHSS 

mm 

mm 

mm 

KSKl! 

mm 

HHKi! 

mm 

SKSi! 

mm 

KKKl! 

mm 


(A) fivff R t R# t RR§ 

RR 3fto<1 •HHW $1 J II I 

(B) T^T cTvff R t R# t RRJ 

RR ^ 3tto<l ccK u l 3Tf^T^b ^FTT I 

(C) cRTf RI t R# | RR§ c(tRl 

RR 3TlRR ccK u l RR1R $1 J II I 

(D) c(firf fivft RI RRTT W( RC RlM) | TW 
RR Ttl'Hd cd< u l •HHW #TT I 


003. A stream of non viscous liquid emerges from a 
very short outlet tube at the base of a large open 
tank, in which the depth of liquid is h. The tube 
is at a fixed angle 6 to the ground as shown. The 
maximum height of the stream y is 



(A) h sin 2 9 

(B) 

h sin 29 

(C) y A sin 20 

(D) 

h tan 2 9 


003. R*b 3WH 3TTOK 

Rf Rqt R)RT f^FfcT Hvil ^ PlRxrlcfl t RRST RI 
5^ RTl TWf h | I Rtf % RTR FRjIH^K 
ftRRR>T 9% eft RKTRTt 3rfRRRTR #RT^ y IffRf - 



(A) h sin 2 9 

(B) 

h sin 29 

(C) y A sin 20 

(D) 

h tan 2 9 
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004. An eagle flies at constant velocity horizontally 
across the sky, carrying a mouse and releases 
the mouse while in flight. From the eagle’s 
perspective, the mouse falls vertically with speed 
Vi. From an observer on the ground’s perspective, 
the mouse falls at an angle with speed v 2 . What is 
the speed of the eagle with respect to the observer 
on the ground ? 

(A) Vl + V2 (B) Vi - V2 

(c) y v ? - v 2 2 (D) yv 2 2 - vi 2 

005. The diffraction pattern of a single slit is shown in 
figure. The point at which the path difference of 
the extreme rays is two wavelengths is 


3 



(A) Point 1 (B) Point 2 

(C) Point 4 (D) Point 5 


006. Which frequency produces a sound that can be 
heard by a person? 

(A) 100 kHz (B) 40 kHz 

(C) 2 kHz (D) 30 kHz 


004. trq> qR trqt 3PER $fcR %q ^ 3TFFRT 3 heft qtl 

Rht ^ W t cTSTT T5FT % #CR TFT ^ ffh 

swell % I 4|-c| q?l OFF Vl 

qm Ft -Pkctt 11 qqfa q? feft 

q^HT Tt qra v 2 ft ^ ‘Preen ti qqk tc fqqq iterq; 
%FTFia 3 sir ^ qra qqr #ffl? 

(A) Vl + V2 (B) Vl - V2 

(C) yV - V2 2 (D) y V2 2 - Vl 2 

005. wi qq fqqcfa qfcRR fqq 3 w ti 
cf? % qffRq t WT w (#R) %rnt qq 
qqpR eft t - 


3 



006. irR 3 3 3Tiq% | f^FT# °<qfq ojrfrh $JRT 

Ffft RT FRFcfl t? 

(A) 100 kHz (B) 40 kHz 

(C) 2 kHz (D) 30 kHz 


007. Light from the Sun passes through a prism and a 
spectrum is produced on a screen. A thermometer 
placed at point X shows a temperature increase. 
For the given diagram, which type of radiation 
causes this temperature increase? Select the most 
appropriate option. 

screen 



(A) infra-red Rays (B) X-rays 

(C) ultraviolet Rays (D) visible light 


007. Tjft % qft heft £KT TpnFl WT | Tyl q*ft 
(Screen) R RfR fqRT RlcTT | I f% X R WT 

ciihhihI ciihhw ^ «icsiri<l siciicii "ft I f^tiTfiifijq%fcTtj; 
Itr 3 % q^RT iqiqqH ^ft qiq qfig q^l wm t ? 
frift qq^if fqq^q qq qqq ^rfqtr- 

screen 

narrow 


(A) TtqRtfqpqi (B) W fqqqf 

(C) qnfqqt fqqqi (D) cpq fqqqi 
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008. 


009. 


010 . 


Oil. 


012 . 


Light has wavelength 600 nm in free space. It 
passes into glass, which has an index of refraction 
of 1.50, What is the frequency of the light inside 
the glass ? 

(A) 3.3X10 u Hz (B) 5.0 x \0 l4 Hz 

(C) 3.3X10 5 Hz (D) 5.0X10 5 Hz 


Two SHM are represented by the equations 
xi = 20sin[57Tf + 

X 2 — 10(sin57Z? + /3~cos57Z?) 


The ratio of the amplitudes of the two motions is 
(A) 0.5 (B) 1 


(C) 0.25 


(D) 4 


The r m s speed of hydrogen molecule at a certain 
temperature is v. If the temperature is doubled and 
hydrogen gas dissociates into atomic hydrogen, 
the r m s speed will become 


(A) v 
(C) 2v 


(B) \ 


(D) /2r 


The activity of a radioactive element decreases in 
10 years to 1/5 of initial activity A>. After further 
next 10 years its activity will be 


(A) 

Ao 

4 

(B) 

Ao 

10 

(A) 

Ao 

4 

(B) 

(C) 

Ao 

15 

(D) 

Ao 

25 

(C) 

Ao 

15 

(D) 


Four very long wires are arranged as shown, 
so that their cross-section forms a square, with 
connections at the ends so that current / flows 
through all four wires as shown. Length of each 
side of the formed such square is b. The magnetic 
field at the central point P (centre of the square) is 


008. 


4tl 600 nm 3TPFRT 4 | I Af? 

3 srfkz #41 | f^FFT TNcMnicb 1.50 f l 

W?T qtpET % 3TI#rr TTT |? 

(A) 3.3X10 l4 Hz (B) 5.0X10 u Hz 

(C) 3.3X10 5 Hz (D) 5.0X10 5 Hz 


009. 


3TFl4 #4# lHh)-FTJ|j £KT h#4d 
^Trff f - 

= 20sin[57Zt + 


X\ 


X 2 — 10(sin57zf +/4 cos57<t) 

TRf #44 % 3 rraTTi ^ 5 i w #tt- 
(A) 0.5 (B) 1 

(C) 0.25 


(D) 4 


010 . 


^ f4# arg 41 w\ 

TJcl (rms)vt 1^ dlfhH 4l gpn 

«11 h4 % ^T^FT WTF(3Tf 4 fdtjfdd 

# dlrfl ^ cM ^4 TTTSq TJjrT died $Hl)- 
(A) v (B) f 

(C) 2v (D) 42 v 


Oil. 


infjhddi a 0 I 

^ 10 ^4 4 wa* -H&.ddi 4r 1/5 #^n4f 

% cTT 3Pl4 10 ^ fFl4l wtsbddl #41- 


Ap 

10 

Ao_ 

25 


012 . 


1^- 

1 \ 

—r;-5 

I>- 

-- 

i> —< 

_i v J 

/-r“T~*-!“i- 

C v !p: : ! 

( _AL_ 


- * \ -- 


-r4 - 


__; 

I 4 - 



I 



< a > 4 

(B) 

2/jLqI 

Kb 

< A > 4 

(B) 

2/jLoI 

Kb 

(C) 0 

(D) 

Mo I 

(C) 0 

(D) 

Mol 

42 Kb 

42 Kb 


HKK5 

HHKl! 

HKK5 

SSSl! 

mm 

SHKS 

HHH5 

KHKS 

HSSS 

SSSl! 

mm 

»/>L« 

mm 

HHHl! 

HKK5 

KKSl! 

mm 

»/>L« 

mm 

ssss 

HKHS 
KKKl! 
HKHS 
r«i >t<l« 
HKHS 


cTK rddyUK^FT W oqqf^T f 
■grcT w ■gRT <*4 wi t «r ^ 1 # ctr 

% #4 fddHIHK f cr cTR 4 SMlRjd ^KT / 

t i w #1 ^4 41 5^0 bt i 

P (c[4 RTT % ) Tf ^4# #PTT - 


1-AA ] 
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013. A nonconducting ring carries linear charge 
density A. It is rotating with angular speed © 
about its axis. The magnetic field at its centre is 


(A) 

3jUoAto 

2k 

(B) 

juoAco 

2 

(C) 

HoAco 

K 

(D) 

UoAco 


013. 


31dldd> RRR Mr RT^T RRcR aIW t | I 
Rf dftRk ^ ^R% 3IR % TTftcT: IjftfcT Theft 

| eft ^R% % RC ypjRtlR $R - 

, * s 3p.oAa) JUoAco 

(A ) (B) 2 


(C) 


MoAco 

K 


(D) JUoAcO 


014. A stationary source (see figure) emits sound 
waves of frequency / towards a stationary wall. 
If an observer moving with speed it in a direction 
perpendicular to the wall measures a frequency 
/' = -^r / at the instant shown, then u is related 
to the speed of sound V s as 


Wall 



Vs 

V s 


014. trqt fTRT ■did(source) (fdd ffllt ) fr§R <{ldK 
^t RTT 3TRfrT /RTt £Rft RRT TRR qRRT f | fffq; 

^|RK% dJ-ddd hfdhH ftaRb (observer) 

fdftdf) rtr u t r^ RTRfft /' = f mm mm 

eft u R>T RR Scrfq did V s 7t R^RRJ iftRT - 


(A) 

(C) 



Wall 


Vs 

Vs 


015. The front solid cylinder has mass -y while the 
back one solid cylinder has mass . The centers 
of these cylinders are connected by massless rod 
as shown. Both the cylinders have same radii R. 
The system is released from rest on the inclined 
plane. The cylinders roll down. The speed of the 
rod after system descending a vertical distance h is 



015. 3R (front) RtR ^RR RR £RRR ^ | RRfR 
Rt# RTvt R*R ^RR RR £RRR % I ^RRt 
% 5foqqn 7%T ^ fit fddljfth tgi f | cftRt 
^RRt Rft Bl^mt rrrr| I ^R fhRRR Rtt RR RR 
RCfRRR Tt TJR fRRT RTRT | I ^tRR RtcRt ftfcT RRxt 
t> I RS Rff did ddl ifftf) RR Pld>ld RTR RSRfqy 
c^t h RR RRR1 t 



(A) ■ 

JW 

(B) 

■Jlgh 

(C) 

y 4 gh 

(D) 

/3gh 
V 7 


(A) • 

rr 

(B) 

■Jlgh 

(C) . 

jAgh 

(D) 

/3 gh 
V 7 
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016. 


017. 


Suppose a particle of mass m moving with 

kx^ — 2 

potential energy U — + Ae “ has velocity 

v a when its position is x = a. Here k, A and a are 
constants. The particle will be able to pass the 
origin if 


(A) A> 


mvl + ka 2 


(B) A< 


(C) A < 


(D) A > 


2(1 

- e-“ 2 ) 

mv', 

2 + ka 2 

2(1 

- e~“ al ) 

mvl 

+ ka 2 

(1- 

e ~ aa2 ) 

mvl 

+ ka 2 

(1- 

e~ aa2 ) 


A rectangular wire loop with length a and width 
b lies in the xy plane as shown. Within the loop 
there is a time dependent magnetic field given by 
B = c[(x cos cot) i + (y sin cot) k ] 

Here c and to are constants. The magnitude of emf 
induced in the loop as a function of time is 



(A) 


ab 2 c 


co cos cot 


(B) | ah 2 ecu cos cut | 
a 2 be 


(C) 


■ co sin cot 


(D) None of the options 


016. 


017. 


^ TTTftti % TT^ m % Rl? 

f^rfrR U=^y + Ae"* 1 % TTT9T TR 
% I TR x = a TT 'ftcTT ^ cTT v a ^Idl f 

TTRT k, A cHTT a | I RRT ^ TK ^ 

3 wf #TT ^ - 


(A) A > 


mvl + ka 2 


2(1 — e~ aa ) 


(B) A < 


mvl + ka 2 


(C) A < 

(D) A > 


2(1 — e~ aa 
mvl + ka 2 


) 


a-e~ aa ) 
mvl + ka 2 


(1 - <?““) 



X 


(A) 


ab 2 c 


co cos cot 


(B) ab 2 cco cos cot \ 
a 2 be 


(C) 


co sin cot 


(D) ^ % ^lf fedxN Tf 


HSHS 

HHKS 

HKHS 

KiSSi! 

SKKS 


mm. 

KHKl! 

HKK5 

KKKi! 

mm. 

KKKl! 

mm. 

mm 

HSK5 

KKKl! 

mm. 

mm. 


Tyb 3tlddlT>K cTR TT vJT frRRFl a R2TT 

b | I Tf xy cM 31 I FJT % ^ftcTT 

WT TT fd^R ■d.H-Rld fTR f “ 

B= c[(x cos cot) i + (y sin cot) k ] 

^$1 c cTSTT CO 3 h-c|< f | -HHd % TRRT % TFT Tf FJT 
3 tfcl fR^cT RTfTl cfRT TT TftTFI #TT - 


1-AA ] 
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018. A Tennis ball with (small) mass m 2 sits on the top 
of a basketball with (large) mass m^. The bottom 
of the basketball is at a height h above the ground 
and the bottom of the tennis ball is at a height 
(h + d) above the ground. The balls are dropped 
from rest. Here all collisions are elastic and 
m | » iHj. To what approximate height from the 
ground the tennis ball bounce ? 



h 


k 


018. WZ\ tfTH M H m 2 t ^ ml 

M Rmn m l | % 3TPC | I 

M % fmm cm €l mrR t h % m 
tfTFT M % Rml cm mk Tl (h + d) 11 

km ti gih f^n | i mr wft 
mrnm t m m,» m 0 1 i mk tt mm %cr) 
m tkra mRrfl ? 



T 


h 

k 


(A) d + h (B) d + 2h 

(C) d+3h (D) d+9h 


(A) d + h (B) d + 2h 

(C) d+3h (D) d+9h 


019. An ellipse has uniform linear positive charge density 
in upper half (total upper half part charge +Q ) and 
uniform linear negative charge density in lower half 
(total lower half part charge -Q) as shown in figure. 
Here semi mi nor axis b<a semi major axis. Select 
the correct statement about the magnitude of electric 
dipole moment P of the ellipse 



(C) \<P<2Qb (D) 2 Qb 

020. Consider the circuit shown below. The current in 
the 4n resistor is 



5Q 

3D 

ID 





12 V ~= 

I ion; 

► 

► ion 5 


2Q 

2D. 

sn 


(A) 0.25 A (B) 0.50 A 

(C) 0.75 A (D) 1.00 A 


019. kb % Tmt 3T*j m 3 WI Wt4 

iHich-b 3 tt^?t mm (mmft ttt^t 

+q) % ci9TT ftml Thf m 3 tm wi wk 

mimm 3 tt^t mm (fmml aref m m jfm 

37T^T -Q) fmRTTR t | m 3T^ mg 3T8J b < a 
Tk am | i % Rrgcr arpgk p % 
mRhi*ji % ck 3 ml mm mm mlfm; - 



(C) <P <2Qb (D) 2 Qb 

020. ^ fm; ttit f^r ml Tflfm | mr Tfcldq 4Q % 


mrr%T ma wfl 

5Q 3Q m 



-WV- 

- 

—WV-- 

121 

=: ion: 

-Wr- 

-wv- 

► ion s 

-M- 


2 q 2D SQ 


(A) 0.25 A (B) 0.50 A 

(C) 0.75 A (D) 1.00 A 


1-AA ] 
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021. A thin layer of oil (index of refraction 1.5 and 
thic kn ess 500 nm) floats on the surface of the 
liquid (index of refraction 1.24). Now white light 
is normally incident on the thin film of oil. Of the 
following, the most reflected wavelength is 
(A) 500 nm (B) 550 nm 

(C) 600 nm (D) 650 nm 


022 . 


Point charges 30 C, -20 C and 10 C are located 
at (-1, 0, 2), (0, 0, 0) and (1, 5, -1) respectively. 
The total electric flux leaving cube of side 6 m 
centered at the origin is 


(A) 

(C) 


-20 

£ o 

20 

£ o 


(B) 

(D) 


Jfr 

£ o 

30 

£ o 


021 . 


022 . 


T43 ftcT Wft 434 (%3343T 334444T43 1.5f cfSTT 
500 nm) ^TT % TR 1 5 ^ (f^RT^TT 
1.24 t) RTf 333R 43 cfcfrf | I 334 33^ 443T4T ^33 
arfiidMcid f434T | i f+RTf 
31 4314331 434^Rf 33431 3rf443 4314^4 
(A) 500 nm (B) 550 nm 

(C) 600 nm (D) 650 nm 


f%33T^T30 C,-20 C44T 10 Cf^Fg33f (-1,0,2), 

(0,0,0) 443 (l, 5, -l) 43 43440 ti 443 44 

(dtH-bl 6 m t 44T [4444 TJ33 f% 43 
%fj[4 433 44 3l TlftcT fejcT 433433 - 

- 20 Jfr 


(A) 


(B) 


(C) 


20 


(D) 


'0 

30_ 

£ o 


.Xi LT. .Xi L: 

KHHS 

KHKS 

KSH5 

»1>T< 

KSH5 

>TOT< 

HSK5 

KHS6 

KSH5 

>»T< 

KKK5 

>TOT' 

KSH5 

KHKi! 

KSH5 

SSSi! 

mm. 

KKKl! 

mm. 


023. Two infinitely long wires carry linear charge 
densities + X and - X respectively as shown. 
The potential difference between points A (at a 
distance a from the first wire) and B (at a distance 
b from the second wire) is 
+ X -X 

_ _ d , 

A B 

a b 


023. TT TFRT 33% 413 43 Wl4 33T%R 4434 43440 

+ k 443 - A. t I % A 443 B % 4?4 

f4443R3 443 Rl4T ? (4RT % A 444 413 % a c( 0 t 

43 t) 441 f% B fgcfld 413 % b ^0f 43 D) 

+ X -X 

._ d 

A B 


(A) 

A 

2k£ q 

In ( 

(B) 

A 

2ks q 

In | 

(C) 

A 

4X£ 0 

In 1 

(D) 

2 

/ (d 

2n £ n 

l 


(d— a) (d— b) 
ab 


ab 

(d~ a)(d— b) 
ab 


{d — a) {d— b ) 
ab 


(A) _A_ m-aW-b) 


ab 


2 K£ n 


< b > 2 ka 


A ]n l(d-a)(d- b) 


(D) 


4 K£ n 


2 K£ n 


ab 

(d — a) (d~ b) 
ab 


024. A charged particle of mass 2 kg and charge 3 C 
starts with initial velocity 4 i + 3 k in an electric 
field 12/ + 10 j. Here all units are in SI. At time 
t = \ its velocity becomes 

(A) 16/ + 10/+ 3 k (B) 40/ + 30j+ 3 k 

(C) 22/'+15j+3k (D) 22/ +18; 


024. 4yb 331^14 444 f%33431 ^4434 2 kg 443 331%R 
3C | 4? 413f«343 %4 4/ + 3k % f4^4 %4 
12/ + 10; % frfcT 43343 4334 43343 | I 4RT RRft 
^433^43 SI % | I 3144 t = 1 43 ^31433 %4 #4T- 

(A) 16/ + 10/+ 3k (B) 40/ + 30j+ 3 k 
(C) 22/+15j+3k (D) 22/ +18/ 
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025. Which of these materials requires the least value 
of magnetic field strength to magnetize it? 

(A) Nickel (B) Silver 

(C) Tungsten (D) Sodium Chloride 


025. irR 3 t RlRt % fcTT RFtl Rfil 

% %Xi ^ qq -^ddh RF f- 

(A) ftRF (B) 

(C) RIRF (D) fflfedh WFklfg 


026. A chain of length L and of mass m is placed upon 
a smooth surface. The length of BA is L-b. Now 
the Chain is released and it slides down. Calculate 
the speed of the chain when its end reaches B 



026. RRtl L RRT £°qqn m t I RFtl 

fdTHl R wr RRTT t I F3fk % RF BA 
Rl <rl J -dl| L - b % I 3TR RRk RT diF fdodl -dldl 
% RRT R? dlfi Rdodl 1? I Rqfft Rf RTF R Id R<) 
FF ^RF fRT B f^rfcl R M|fidl t- 



(B) y ^singtf-rt 

(C) <j2gsm9{L — b ) 

(D) J g s'md(L - b ) 


(B) 

(C) 

(D) 


J 2g sin 9 ( L 2 - b 2 ) 

y2gsin^(T — Z?) 

sin 0(1 - b) 


027. The basic idea of MASER was first given by 
(A) Max Planck (B) Einstein 

(C) Townes (D) Fresnel 

028. The average value of rotational kinetic energy of 
one mole of oxygen gas at temperature T will be 


(A) 

RT 

(B) | RT 

(C) 

J RT 

(D) jRT 


029. If the coefficient of static friction between shoes 

of a runner and the track is 0.85, the greatest 
acceleration that can be generated by the runner 
is (here g gravitational acceleration) 

(A) 1.85 g (B) g 

(C) 0.85 g (D) 0.15 g 


027. im (MASER) RT TJF RfWT ItR^%TT §TT - 
(A) irRFfRTTR (B) Fl^t-dld 

(C) 2T3RT (D) 5lRF 

028. dIRH T R RR RIF % Rt 3TRPT 

dfcR $l J fl - 

(A) RT (B) | RT 

(C) |-RT (D) jRT 

029. ^ TR RIFR % ^ft RRT RR % R«F T^fclR rIf 

TFTR 0.85 t eft RTFR £KT RRF RfRRFR rpr 
RT RF #TT ? (RF g ht>rd1d FTFT t) 

(A) 1.85 g (B) g 

(C) 0.85 g (D) 0.15 g 
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030. 


Two planets (each having mass m) revolve around 
a stationary star ( of mass M) in a circle of radius 
r. The two planets are always on opposite side of 
the star (i.e. they are diametrically opposite and 
always having separation 2r ). The orbital period 

rr 

T of the planets is of the form T — 2k y 
What is the value of M' ? 


(A) M~ 


m 


(B) M — 


m 


(C) M 


(D) M+f 


031. 


An infinite number of capacitors 2.0 juF, 4.0 /.iF, 

8.0 juF, 16.0 fiF, .are connected in series. 

The equivalent capacitance of the system is 

(A) co (B) 0.25 fiF 

(C) 0.5 fiF (D) 1.0 fiF 


030. 


031. 


Tf TT (Tfkr H m t) r % fc7 k 

TyB f7k7 elk (fkfTPFI 5(oi|qH M t) % ^ 37k 
^ fl 77^ 377 elk % fwlcT 

37k klk f 3T§rkr oq77T77: fqqkcT trq 33 TT# k 
2r $ldl t I 33 Thk 3>7 378737 3>l<3 T klR ^3 

k kkTT T= 2k 


HKHS 

HHHl! 

HKHS 

KSSi 

KSSS 


(A) M-f 
(C) M 


ck M' 377 3H 337 kkFT ? 

m 


(B) 

(D) M+f 


HSHS 

HHHl! 

HKK5 

SKKi! 

HKHS 

HKH5 

MHHI! 

HSH5 

KKKl! 

HKH5 

HKH5 


tfrt wn k kmftsr 2 . 04.0 /uF, 8.0 juF, 16.0 

juF, .kkt 373 k tgi ^ t 1 £13773 kk <333 

^Tfkn krkt - 

(A) OO (B) 0.25 uF 

(C) 0.5 fiF (D) 1.0 fiF 


032. Amotion is described by y — 4e x (e~ 51 ) where y, 
x are in metres and t is in second. 

(A) This represents progressive wave 
propagating along - x direction with 5 m/s 

(B) This represents progressive wave 
propagating along + x direction with 5 m/s 

(C) This does not represent progressive wave. 

(D) This represents standing wave. 


032. k37 rjkf y = 4 e x ( e ~ 5t ) £1TT ^ 37731 | y, x 

kte k | 337 t k33§ k | - 

(A) 3^ hep _ x %n % 5 m/s k hfdhH 

wm\ 373 3k ^rkn t I 

(B) 3^ trqt + X %TT % 373^ 5 m/s k hfdhH 
THlkl TR T T 3k ^ikn t I 

(C) 3 ^ 337 wkl 373 3 k 3 kr 33 f 371 i 

(D) 3^ trq7 arankt 373 3k ^rkn t I 


033. A ray of light is incident on the plane mirror at 
rest. The mirror starts turning at a uniform angular 
acceleration of n rad.s k The reflected ray at the 
end of f s must have turned through 

(A) 90° (B) 45° 

(C) 22.5° (D) 11.25° 

034. In npn transistor circuit, the collector current is 
20 niA . If 90% of the electrons emitted reach the 
collector then the 

(A) emitter current will be about 16 in/i 

(B) emitter current will be 19 mA 

(C) base current will be about 2 mA 

(D) base current will be about 10 mA 


033. k37 33773T f3733 k^7 ^3773 k V3 773377 3^3 37 

3773fcI3 klcff t I 3? 3^3 tjoft W1 3kkt3 7373 
7 t rad.s” 2 k T%FU 77773 377771 | I TCRfkcT £[733 
7133 js % 32773 3737 tjfkcT ^ £lkt - 

(A) 90° (B) 45° 

(C) 22.5° (D) 11.25° 

034. npn 3f733 k, qiTT 20 mA tl 

90% 3rtifkd fkrrjR khi^T) T7 ^rk t kt 

(A) trrn wm 16 mA wf\ | 

(B) 19 mA i 

(C) 377^17; tTTTT WW1 2 mA #fl I 

(D) 371^77 qpi c7W7 10 mA WJ\ I 
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035. A wheel of radius 2 m rolls on the ground with 
uniform velocity 4 m/s. The relative acceleration 
of the topmost point of the wheel with respect to 
the bottommost point of the wheel is 
(A) 8 m/s 2 (B) 16 m/s 2 

(C) 4 m/s 2 (D) 32 m/s 2 

036. A stone is released from an aeroplane which is 
rising with upward acceleration 5 m/s 2 . Here 
g = 10 m/s 2 . Two seconds after the release, 
separation between stone and aeroplane will be 
(A) 10 / 7i (B) 20 m 

(C) 30 m (D) 25 m 

037. A solid body rotates an angle 6 about a stationary 
axis according to the law 6 — 6t— 2t 3 .What is 
the mean value of angular velocity over the time 
interval between t= 0 and the time when the body 
comes to rest ? 

(A) 1 rad/s (B) 2 rad/s 

(C) 3 rad/s (D) 4 rad/s 

038. For sodium light, the two yellow lines occur 
at A.j and A, 2 wavelengths. If the mean of these 
two is 6000 A° and | Ai — A\ \ = 6A°,then the 
approximate energy difference between the two 
levels corresponding to and X 2 is 
(A) 2 x 10" 3 eV (B) 2 eV 

(C) 2000 eV (D) 2xlO“ 6 eF 

039. During the adiabatic expansion of 2 moles of 
an ideal gas, the increase in internal energy was 
found to be equal to (-200 J). The work done by 
the gas during the process will be equal to 
(A) 0 (B) 400 J 

(C) -200 J (D) 200 J 


035. ##7 #77# #n 2m| ## 07 tte& tWR 

#T 4 m/s 7l 7## frfcT 077 7^7 f I ## % 70# 

PiHdo % % ttt# of# % 70# onTto % nr 

ccK u l #17 - 

(A) 8 m/s 2 (B) 16 m/s 2 

(C) 4 m/s 2 (D) 32 m/s 2 

036. trqt 0?SJ7 nt ^?I#H Of gib #n » | | O# 
in#R OT# 7070 5 m/s 2 7l 3107 T3 Tfl t I O# 
g = 10 m/s 2 % I gn n# % # #Fn5 027171 Oc§17 
7707 ^n#R % W #1 #fl - 
(A) 10 m (B) 20 m 

(C) 30 m (D) 25 m 

037. 73^7 #7 OOJ Tn #0 3787 % of# 0#1 6 t #4 

#07 9 = 6 t - 2t 3 7l ##t #ft | I W1 t = 0 

7707 OO ^3 #07 O 377771 | '377 700T7707TT % f# 
07^0 ohluflq #7 m 070 mi #17 ? 

(A) 1 rad/s (B) 2 rad/s 

(C) 3 rad/s (D) 4 rad/s 

038. ##07 00770 % f# # ## ## 717## \ 

Tin X 2 07 #ft f I # #fi m OPO 6000 A° 
| 7047 \Ai~ Ai\ = 6A° f eft fO A.j Tin X 2 % #771 
#7l 3# 77# % O^O TTOOO 37777 #77- 
(A) 2 x 10“ 3 eV (B) 2 eV 

(C) 2000 eV (D) 2xlO~ 6 eF 

039. 371# #7 % 2 #77 % ##7 OTTO 3 37## 

3# 3 (-200 J) #1 #ft | eft W W 3 #7 
■giTi #n on nof # r ri - 
(A) 0 (B) 400 J 

(C) -200 J (D) 200 J 


040. 


In the given circuit, potential difference between 
Points A and B is 


040. 


(A) 

(C) 


2Q 


6.7 V 
4 V 


2V 4V 4V 



A B 


(B) 3.7 V 
(D) 10 V 


f# OP; of#! ^ #7#t A 7M7 B % no #701717 ; 

2V 4V 4V 


2Q 


_ .1 _ ,1 _ 1 ,_ 



n 1 


> 3 Q : 


r 3 Q 5 




5Q 


(A) 6.7 V 
(C) 4 V 


B 

(B) 3.7 V 
(D) 10 V 
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041. 


042. 


043. 


044. 


045. 


The angular momentum of an electron m 
h 

hydrogen atom is —. The kinetic energy of the 
electron is 


(A) 13.6 eV 
(C) 1.51 eV 


(B) 3.4 eV 
(D) 0.85 eF 


Which of the following is not the unit of surface 
tension ? 

^ (B) A 

m m 

Watt 


(A) 


< c > f 


(B) 

(D) 


m 


A disk of radius R and mass M is at equilibrium 
at position D on the smooth inclined plane which 
makes an angle 9 with the vertical as shown. The 
disk’s centre is attracted to a point A located at a 
vertical distance d above the surface as shown. 
Assume that the force of attraction is proportional 
to the distance from the disk’s center of mass to 
point A ; i.e. assume that F = -k r where r is the 
distance from the point A to the disk’s centre of 
mass and k is constant. Then distance BD is 


A 

T 


(A) 

(C) 



d tan 9 


One milligram of matter converted into energy 
will give 

(A) 90 J (B) 9 x 10 3 J 

(C) 9 x 10 10 J (D) 9 x 10 5 J 


An object of mass 10 kg falls from rest through a 
vertical distance of 10m and acquires a velocity 
of 1 Om/s .The work done by the push of air on the 
object is (g = 10 m/s 2 ) 

(A) 500 J (B) -500 J 

(C) 250 J (D) -250 J 


041. 


043. 


044. 


045. 


WTFJ 3 ^ 

fcTTJR ufciq WT\ 

(A) 13.6 eV (B) 3.4 eV 

(C) 1.51 eV (D) 0.85 eV 


042. Itr 3 FT qfFrcft rs wm Rl i qff 


(A) ^ 
v ' m 


(B) -4 

m~ 


(C) 


2 


(D) 


Watt 

m 


A 

T 


(A) 



d sin 6 


(C) (^~+d) cos 9 (D) tan 9 


qq ^ 3 RTFRTT - 
(A) 90 J (B) 9xl0 3 / 

(C) 9 x 10 10 J (D) 9 x 10V 


HKHS 

HEKS 

EKES 

KEKl! 

EKES 


EKES 

HEKI! 

EKES 

KEKl! 

EKES 

KEKl! 

EKES 

mm 

EKES 

KEKl! 

ekes 

KEKl! 

mm. 


FyF fombt fTRT R q ^oqrrFT M t R? 

RcT cTvT RC RTRRT9TT 3 f | Rf 
RcT cTTT 3SqfqT % RT§T FddH^K 0 qTRlT | I 
feqFjRR FT T^qf^PC d Rqif RC f^lcT f% A 
r! ark ^mcft qq armffcT ifcn t i r? rtIrt 

% 3TTWTT Red RReff % ^oi|qn %£ Fl f% A RTt 
cjft % FRRRTcfl #ch | TrsrfcT F = -k r W r 
% ^FTFT %5^f%ARl^ltcT§nk TTRC f, 
RR jfl BD WTt 


TFT fRRqq ^FTFT 10 kg t R^ fRCTR Ft 
RSqfai: 10 m 3 fxRcft | RRT R^ 10 m/s Rd 

^R tll'-cl RHcfl f | RFJ RP '^qT 'gKT fq>qi RRF R>pf 
RFTT- (g — 10 mis 2 ) 

(A) 500 J (B) -500 J 

(C) 250 J (D) -250 J 
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046. What type of waves are produced in a sitar wire 

(A) Transverse progressive 

(B) Longitudinal progressive 

(C) Transverse stationary 

(D) Longitudinal stationary 


046. %r9R 9R 3 9%T77t 979 9979 %9t 

(A) 373999 997% 

(B) 379^94 99T9t 

(C) 373999 3T5PTnfl 

(D) 379919) 


047. A long rigid wire lies along the x axis and carries a 
current of 10 A in the positive x direction. Round 
the wire external magnetic field is B = i + 2 x 2 j 
with x in meters and B in Tesla. The magnetic 
force (in SI units) on the segment of the wire 
between x = 1 m andi = 4m is 

(A) 1260 (B) 

(C) 1310 (D) 420 


047. Tcf; M ^9 9R x 37$T % | 997 ^7% 

9Hlc99> x 3787 % 9KT 10AM%1^ 

t I 9R%9T7t 3TR 9TW 7|i9%t9 8% B = i + 2x 2 j 
I W x 9%7 4 t 99T b %F9i 4 t i 9R % 
x = 1 m cTSTT x = 4 m % 9^9 9T9 97 -dj-dcbld 977 

(si jwxi 4) %9i- 

(A) 1260 
(C) 1310 


(B) 

(D) 420 


048. A train travels east towards Hubli at 80 km/hr. A 
man on the train runs from the front of the train 
toward the rear of the train at 10 km/hr with respect 
to train. As he runs, he carries a plate of fruit with 
him. He notices a giant spider on the plate and 
throws the plate away from him (toward the rear of 
the train) at 20 km/hr with respect to him. Just after 
that instant, the startled spider jumps towards the 
man at 5 km/hr with respect to plate. The instant 
after the spider jumps toward the man, how fast is 
the spider approaching Hubli? 

(A) 45km/hr (B) 115 km/hr 

(C) 55 km/hr (D) 95 km /hr 

049. The ratio of magnetic field at the centre of a 
current carrying circular coil to its magnetic 
moment is x. If the current and radius each of 
them are made three times, the new ratio will 
become 

(A) 3 x (B) 9x 

(C) x / 9 (D) x/27 

050. If A. 1 and X 2 denote the de Broglie wavelengths of 
two particles with same masses but charges in the 
ratio of 1:2 after they are accelerated from rest 
through the same potential difference then 
(A) = A, 2 (B) < X 2 

(C) Lj > ~k 2 (D) none of the options 


048. 9^ ^4 %t 37k |97Tt €1 9797 9777 80 km/hr % 

9% 9779t tj I RT> osrfrR $57 97 37% % %) 9797 

10 km/hr % |9 % 77%87 %?97 t I 977 |ti 
°%97 % 9T77 R97 9777 %t | 9^ 9^ 4%T9 97797 
1) f% R97 9% H9%) %% 97 ^ I 91? 7-99 % 77%87 
97l 20 km / hr % 799 % ^7 $3 % 9% %t 9797 
%9797 | I 3%7 879 % 9STT9 39S%9f%d 997% 

°9f% %1 9797 % 77%87 5 km/ hr 3 3y%t | I 

H9>% % odRti %t 9797 3^ % cil9> 9STF9 % $99 
997% )7977t €1 9797 f%7% %9 % hfdOH |? 

(A) 45km/hr (B) 115 km/hr 

(C) 55 km /hr (D) 95 km/hr 

049. 9% 9^ 917191% d9l9>K %§%) % %31 97 9TcT%Rt 

%9 997 977% ^9%t9 3TRJ% 99 37J9T9 x t 19% 
9171 991 f%797 99^97 did 931 99 %97 9ldl 1? 9t 
99T 373979 %97 

(A) 3 x (B) 9 x 

(C) x/9 (D) x/27 

050. % 97% 977 sfrijPH 779191 97Rj 9999 37%9T 1:2% 

| I 9% Xj 997 L 2 ^7 % 97% %t % 4k% 9%%^9 
97t 99% f 9% Fl %719 % 7T9R f999797 ^71 
79f79 f%9T 9T9T f 9t 

(A) (B) < A/2 

(C) \>x 2 (D) 
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CHEMISTRY / tBWHVIHsI 


051. If a mixture of FeO and Fe 3 0 4 contains 75% Fe, 
what will be the percentage amount of each oxide 
in the mixture? 

(A) 64.10% FeO and 35.90% Fe 2 0 3 

(B) 50% FeO and 50% Fe 2 0 3 

(C) 75% FeO and 25% Fe 3 0 4 

(D) 35.90% FeO and 64.10% Fe 2 0 3 

052. What will be the correct no. of total electrons in 
1.6 g methane 

(A) 6.02 x 10 24 (B) 6.02 x 10 23 

(C) 6.02 x 10 22 (D) 9.632 x 10 23 


051. FeO fe Fe 3 0 4 % ftspn 3 fe 75% Fe % eft 
nefeb fenfiT^ RT ffemT tiffed 3 feffe 

fen? 

(A) 64.10% FeO fe 35.90% Fe 2 0 3 

(B) 50% FeO fe 50% Fe 2 0 3 

(C) 75% FeO fe 25% Fe 3 0 4 

(D) 35.90% FeO fe 64.10% Fe 2 0 3 

052. 1.6 g fefe 3 nfefe jfR fefeRT 44 fe fiH #11 

(A) 6.02 x 10 24 (B) 6.02 x 10 23 

(C) 6.02 x 10 22 (D) 9.632 x 10 23 


mm 

KHS6 

SKSS 

KKK6 

mm 

mm 

mm 

KHKS 

mm 

»i>2< 

mm 

KWKL' 

mm 

KHKi! 

mm 

vm* 

mm 

XMXI.' 

mm 


053. Which of the following pair of salt produces 
Odourless gas with dil H 2 S0 4 

(A) HCOfendHSOs 

(B) HCO 3 and CO 3 

(C) S 2 03 _ and CH3CO2 

(D) CO 2- and CH3CO2 


053. fen ff ffel cTR ^ H 2 S0 4 ^ ffen fel fil 
nfen fe Tcfeffi felt ^ I 

(A) HCO 3 fe HSO 3 

(B) HCO 3 fe CO 3 

(C) S 2 0|“ fe CH 3 CO 2 

(D) CO 3 fe CH 3 CO 2 


054. One litre of an acidified solution of KMn0 4 
containing 15.8 g KMn0 4 is decolorised by 
passing sufficient amount of S0 2 . If S0 2 is 
produced by roasting of iron pyrite (FeS 2 ). 
The amount of pyrite required to produce the 
necessary amount of SO, will be 
(A) 15.8 gFeS, (B) 15.0gFeS 2 

(C) 7.5 g FeS 2 (D) 7.9 g FeS 2 

055. If an e~ is revolving in the first bohr orbit of a H 
atom with a velocity of 2.19 x 10 8 emsfe what 
will be the velocity of the e~ in the third orbit of 
H atom 

(A) 2.19 x 10 8 ems -1 

(B) 7.3 x 10 7 ems -1 

(C) 6.57 x 10 8 ems -1 

(D) 1.09 x 10 8 ems -1 

056. Which is the correct formula of Forstrite 

(A) Mg 2 Si0 4 (B) Al 2 (OH) 4 (Si 2 0 5 ) 

(C) ZrSi0 4 (D) Ca 3 Si 3 0 9 


054. kfe KMn0 4 Rf Slfefen fdddd fefe 15.8 
g KMn0 4 fefer t SO, fe fifed W 3 fefdd 
fen Wl fe SO, 3TP4R 'iw (FeS,) % fen 
k Trfeh fe fef % eft 3HI4t>44> SO, 3cfed fife 
% ffe FeS, fe fiTfi feft? 

(A) 15.8 g FeS, (B) 15.0 g FeS, 

(C) 7.5 g FeS 2 (D) 7.9 g FeS 2 

055. fe F7F fedfe H fiWg % WT fe 3 

2.19 x 10 8 ems” 1 , fl ^1444 TTfiT | eft H WTFJ 
% fed fe 4^814; 3 4fi fe 44T fen 

(A) 2.19 x 10 8 feffe 1 

(B) 7.3 x 10 7 fell fe 1 

(C) 6.57 x 10 8 fef fe 1 

(D) 1.09 x 10 8 fet $ - 1 

056. fifefen 44 fe Tjn fen w t? 

(A) Mg 2 si0 4 (B) Al 2 (OH) 4 (Si 2 0 5 ) 

(C) ZrSi0 4 (D) Ca 3 Si 3 0 9 


1-AA ] 


[15] 


[ P.T.O. 



































057. Which of the following is optically active 


058. 


molecule 


COOMe 


COOMe 


(A) 


HO- 


HO- 


H D 

(B) 


-H 


D- 


-OH 

-OH 


COOMe 


COOMe 


COOMe 


COOH 


(C) 


-OH H - 

(D) 

-OH H - 


COOH 


-OH 

-OH 


COOH 


Which of the following does not show a resonance 
effect 

(A) C 6 H 5 OH (B) C 6 H 5 C1 

(C) c 6 h 5 nh 2 (D) c 6 h 5 nh 3 


057. 


058. 


i^TR 3 Tl ^ FT Sfig RfsfR | 

COOMe COOMe 


(A) 


HO- 


HO- 


H D 

(B) 


-H 


D- 


-OH 

-OH 


COOMe 


COOMe 


COOMe 


COOH 


(C) 


H- 


H- 


OH H - 

(D) 

OH H - 


COOH 


-OH 

-OH 


COOH 


fdH 41 cbR 3tdyl Id 3J^TF? ^ 

(A) C 6 H 5 OH (B) C 6 H 5 C1 

(C) c 6 h 5 nh 2 (D) c 6 h 5 nh 3 


059. Petroleum refining involves 

(A) Vaccum distillation 

(B) Fractional distillation 

(C) Steam distillation 

(D) Simple distillation 

060. D - Glucose units in cellulose are joint by 

(A) a - 1, 4 glycosidic bond 

(B) p — 1, 6 glycosidic bond 

(C) P — 1, 4 glycosidic bond 

(D) Peptide bond 

061. Most reactive alcohol towards esterification is 

(A) Primary alcohol 

(B) Secondary alcohol 

(C) Tertiary alcohol 

(D) All are same reactive 

062. The Markonvikov's rule is best applicable to the 
reaction 

(A) C 2 H 4 + HC1 (B) C 3 H 6 + Br 2 

(C) C 3 H 6 + HBr (D) C 3 H g + Cl 2 


059. 4RM-><u| R ^IcTT | 

(A) 'RrRt 

(B) 

(C) 

(D) 4TPTPTT 3tmcHl4)PJ| 

060. if D - f%4f% £KT f 

(A) a-1,4 Jdpdhfipfecb sRj 

(B) P -1, 6 

(C) P-1,4 sRT 

(D) 

061. 4ffl4chPJ| 

4#R I^TT 

(A) 4TT3Tfor UydRRld 

(B) 

(C) d c dl44> 

(D) 4FTFT 4R $ 4#R 

062. fen 3 tR#rt % fvTT pKchldl -Rm 
34^4-d t? 

(A) C 2 H 4 + HC1 (B) C 3 H 6 + Br 2 

(C) C 3 H 6 + HBr (D) C 3 H g + Cl 2 
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063. The addition of Br 2 to (E) - but - 2 - ene gives 

(A) (R, R) 2 - 3- dibromobutane 

(B) (S, S) - 2 - 3 - dibromobutane 

(C) (R, S) - 2 - 3 - dibromobutane 

(D) a mixture of (R, R) and (S, S) 2, 3 
dibromobutane 

064. Which among the following compounds will 
have meso form 

(A) CH 2 OH - CHOH - CHOH - CHO 

(B) CH 2 OH - CHOH - CHOH - COOH 

(C) CH 2 OH - (CHOH) 2 - ch 2 oh 

(D) C 6 H 3 - CHC1 - CHOH - CH 3 


063. 


064. 


(E) - - 2 Br 9 3 RTTTfRT 3 tR#R1 RTT 

(A) (R, R) 2 - 3 - RlfsfrRT^R 

(B) (S, S) - 2 - 3 - 

(C) (R, S) - 2 - 3 - RTf#Tl^R 

(D) (R, R) (S, S) 2, 3 RtT 

RlR R t TH RlfRT RlRT RR ^ifcnt? 

(A) CH 2 OH - CHOH - CHOH - CHO 

(B) CH 2 OH - CHOH - CHOH - COOH 

(C) CH 2 OH - (CHOH) 2 - ch 2 oh 

(D) C 6 H 3 - CHC1 - CHOH - CH 3 


mm 

KHK6 

HSH5 

SKKl! 

mm 

mm 

KHKS 

mm 

vm* 

mm 

KKXl! 

mm 

KHKi! 

mm 

SKSi! 

mm 

KKKl! 

mm 


065. Which compound will be most reactive for 
electrophilic addition reaction 

(A) CH 3 - CH = CH - CH 3 

(B) CH 3 -C = C-CH 3 

(C) CH 3 - CH = CHCOOCH 3 



066. At 298 K what will be the change in standard 
internal energy change for the given reaction 

OF2fe)+ H2 0fe) -► 02fe) + 2HF(g) 

AH = - 310kJ 

(A) - 312.5 kJ (B) - 125.03 kJ 

(C) - 310 kJ (D) - 156 kJ 


065. ftR t #1 HI did ledT> 

3lfRfslRI % RfsFR 

(A) CH 3 - CH = CH - CH 3 

(B) CH 3 -C = C-CH 3 

(C) CH 3 - CH = chcooch 3 



066. 298 K R 3lfi#RT % fcTH; RRR) TURfCb TRff 

dfWn W #tt? 

OF2(g)+ H2 0( g ) -► 02(g) + 2HF(g) 

AH = — 310kJ 

(A) -312.5 kJ (B) - 125.03 kJ 

(C) - 31 0 kJ (D) - 156 kJ 


067. How many a bonds and n bonds are present in 
N = C^ ^C = N 

c = c 

N = C^ ^C = N 
(A) 5 a + 8 n (B) 9 a + 7 7r 

(C) 9 a + 9 7t (D) 5 a + 9 n 

068. Which of the following reactions is a redox 
reaction 

(A) CaC0 3 + 2HC1-► CaCh + H 2 0 + C0 2 

(B) AgN0 3 + KI-► Agl + KNO 3 

(C) Cl 2 + 2Br~ -► Br 2 + 2CF 

(D) BaCh + SO?' -► BaS0 4 + 2C1” 


067. N^Cv ^C = N 

C = C 

N = C^ '^'C = N 

3 TRfESET f | 

(A) 5 a + 8 n (B) 9 a + 7 n 

(C) 9 a + 9 7t (D) 5 a + 9 n 

068. ftR 3#r%RT3Ti 3 RTfa Rt 3#rf?FRT 3R^3IWH 
3rRrflRT t 

(A) CaC0 3 + 2HCl-► CaCh + H 2 O + CO 2 

(B) AgN0 3 + KI-* Agl + KNO 3 

(C) Cl 2 + 2Br~ -► Br 2 + 2CF 

(D) BaCh + SO 4 ' -- BaS0 4 + 2CF 
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069. The E? e d of Ag, Cu, Co and Zn are 0.799, 0.337, 
- 0.277 and - 0.762 V respectively, which of the 
following cells will have max cell e.m.f. ? 

(A) Zn | Z« 2+ (1M)|| Cu 2+ (1M)| Cu 

(B) Z«|zf(lM)||Ag + (lM)|Ag 

(C) Cul Cu 2+ (1M) || Ag + (1M) | Ag 

(D) Zn | Zn 2+ (1M) || Co 2+ (1M) | Co 

070. What will be the value of AG and AG° for the 
reaction, A + B ■ C + D at 27°C for which 
K= 10 2 

(A) AG = 0 ; AG° =- 11.48 kJmoF 1 

(B) AG = 0 ; AG° = 11.48 kJmoF 1 

(C) AG = - 11.48 kJmoF 1 ; AG° = 0 

(D) AG = 11.48kJmoF 1 ; AG° = 0 

071. In which of the following changes entropy 
decreases. 

(A) Crystallization of sucrose from solution 

(B) Dissolving sucrose in water 

(C) Melting of ice 

(D) Vaporization of camphor 

072. Why is the Heat evolved in neutralization of HF 
is highest 

(A) Due to low hydration energy of F ion 

(B) Due to high hydration energy of F ion 

(C) HF is a strong acid 

(D) none of these 

073. The reaction between p-methyl benzaldehyde 
and cone. NaOH is an example of 

(A) Cannizzaro reaction 

(B) Aldol condensation 

(C) Hydrolysis 

(D) Haloform reaction 

074. How benzene is converted into n - propyl benzene 


(A) 

Friedel - crafts Alkylation 



(B) 

Friedel - crafts Acylation 



(C) 

Friedel - crafts Alkylation 
clemmensen reduction 

followed 

by 

(D) 

Friedal - crafts Acylation 
clemmensen reduction 

followed 

by 


069. Ag, Cu, Coq5TZn%E° HxW sFER: 0.799,0.337, 
- 0.277 Eyl - 0.762 V | cR kR 3 Tl Rk t TkT 
RT e.m.f. TTfexFT #TTI 

(A) Zn I Z« 2+ (1M)]| Cu 2+ (1M)| Cu 

(B) Zn | Z 2+ (1M) || Ag + (1M)| Ag 

(C) Cul Cu 2+ (1M) || Ag + (1M) | Ag 

(D) Zn | Zn 2+ (1M) f Co 2+ (1M) | Co 

070. TrfkfsFEIT A + B C + D % fcTT 27° C R 
AG kk AG° #TT, K= 10 2 tl 

(A) AG = 0 ; AG° = - 11.48 kJ moF 1 

(B) AG = 0 ; AG° = 11.48 kJ moF 1 

(C) AG = - 11.48kJmoF 1 ; AG° = 0 

(D) AG = 11.48kJmoF 1 ; AG° = 0 

071. kR R R f4R qRckk R RT 4FI eRr 

(A) fdddd R Tpbkl RT fsFRRTkRT 

(B) ^ R eR RkETT 

(C) ^%RTiWRT 

(D) R'fj RT RRkRT 

072. HF Rl RifR*>4dl R ftrix-R ElRR TR1 RT EFT 
TrfqERE #?TT f eRtRb 

(A) F 3RR Rl 3Rf RE RR % RETT 

(B) F 3TER Rl ^iRRld 3Rf TrRjR #T % RETT 

(C) HF FR ERE 3ER | 

(D) 49^4d R R RT^ eRI 

073. p-Rf§M 3TR EEp NaOH % ER RR 

EFcfl fRET Rr TrfEfsFRT RT || 

(A) RdlriKI TtfEfRET 

(B) ERR 

(C) ER3TRRH 

(D) TrfEfRET 

074. R^fk, n - R fRE ERR iRdkd RfR| 

(A) RkE4-RTE2 EpfRT^EE 

(B) RfeR-RlEE 

(C) RfeR-RlEE E^fRT^kEl % ER4ET 
3IERRT 

(D) JFkvr-sFTR % TRTRT 

3IERRT 
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075. Which of the following does not depend on the 
attraction of the bonding pair towards the nucleus. 

(A) The no. of protons in the nucleus 

(B) The repulsion by the electrons in the same 
volence shell 

(C) The amount of sheieding by inner shell 
electron 

(D) The distance from the nucleus. 

076. Which of the following oxide is of acidic nature. 

(A) B 2 0 3 (B) A1 2 0 3 

(C) Ga 2 0 3 (D) ln 2 0 3 


075. 


076. 


3 ^PeffacT % PTftpt 3TIT 3HI<+4>J| 

PI frtfc HIPT 

(A) ptRih 3 phtpt Hi wn 

(B) uph pphth hst R ppfiHT ^kt 

ilfdch^l 

(C) TH'dfGb hst pfrm pht 

(D) 

Rtr 3 $ hIp-hIp 3 Hi ph[p 3Hdk 

ffcft t? 

(A) B 2 0 3 
(C) Ga 2 0 3 


(B) A1 2 0 3 
(D) ln 2 0 3 


mm 

KKK6 

HSH5 

SHKI; 

mm. 

mm 
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mm 
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■mm 

SKSi! 

mm. 

swxi! 
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077. In activation energy for a simple Chemical 
reaction A — B is E a in forward direction. The 
activation energy for reverse reaction 

(A) can be less than or more than E a 

(B) is always double of E a 

(C) is negative of E a 

(D) is always less than E a 


077. Tcb WTTHT <IPIdfdd-> arfprfHH A - B Hi arfpp 
3TRrfsFTF Hi pfsbdui hpR E a t, hi phi 3rfPrfHH 
Hi wfRvMUl Pnrf 

(A) E a Tl HP 3THIT 3lfqH # PHcfl | 

(B) E a Tl fPft 

(C) E a HT dtullrPch fpft 

(D) PcRl E a Tl HP Wf\ 


078. The rate of first order reaction is 1.5 x 10" 2 mol 
L 1 min" 1 at 0.5 M concentration of the reactant. 
The half life of the reaction is 
(A) 0.383 min (B) 23.1 min 

(C) 8.73 min (D) 7.53 min 


078. WT Hlf Z €1 TffpfHH HT %P 1.5 x 10“ 2 mol 
L 1 min" 1 | 3TfaHPH Hi PF£fiT 0.5 M f, 
arfpfHPT % apf 3ppHTd tii^I 
(A) 0.383 min (B) 23.1 min 

(C) 8.73 min (D) 7.53 min 


079. 0.5 molal aqueous solution of a weak acid 

(HX) is 20% ionised. If K f for water is 
1.86 K Kg mol" 1 , the lowering in freezing point 
of the solution is 

(A) - 1.12 K (B) 0.56 K 

(C) 1.12 K (D) - 0.56 K 

080. Which of the following is not an example of 
addition polymer 

(A) Polythene (B) Polystyrene 

(C) Neoprene (D) Nylon - 6.6 


079. and ht (hx)ht 0.5 pIhh pth)p 

fdddd 20 hfd^ld 3Udfdd | pf^ dd % 

K f PP PH 1.86 K Kg mol" 1 , t PP fdddd % 
%TTH R 31PPPP HT PH #TTI 
(A) - 1.12 K (B) 0.56 K 

(C) 1.12 K (D) - 0.56 K 

080. iTRTl TlpftPPl dlPIcPH HvdHHTPpWl P^ftl 
(A) PTdRflP (B) PHflfPSflP 

(C) fPPTTlP (D) diddl'd 6.6 
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081. The reactivity of the transition element usually 
decreases from Sc to Cu because of 

(A) Lanthanide contraction 

(B) Continious increase in ionization enthalpy 

(C) Continuous decrease in ionization enthalpy 

(D) Increase in no. of oxidation states 

082. S0 2 is considered as airpollutant because 

(A) its concentration increases with temperature 
increase of atmosphere. 

(B) It is used as insecticide which is airpollutant 

(C) It reacts with 0 2 and H 2 0 to produce acid 
rain 

(D) It is a strong oxidant and oxidizes other 
components of atmosphere 

083. Ferric chloride is used to stop bleeding in cuts 
because 

(A) Fe 3+ coagulates blood which is positively 
charged sol 

(B) Fe 3+ coagulates blood which is negatively 
charged sol 

(C) CF coagulates blood which is positively 
charged sol 

(D) CF coagulates blood which is negatively 
charged sol 

084. A method of removing excess solute from a 
colloidal solution is 

(A) distillation (B) crystallization 

(C) dialysis (D) gas chromatography 

085. For a complex, MX 3 Y 3 possessing trigonal 
prismatic geometry, the number of possible 
isomer is 

(A) 2 (B) 4 

(C) 3 (D) 6 

086. On doping Ge metal with a little of In or Ga, we 
get 

(A) p type semiconductor 

(B) insulator 

(C) n - type semi conductor 

(D) rectifier 


081. W1 cTAFf Rdlchdxll Sc t Cu cFF 

dhldK f 

(A) I-Rdd 

(B) 3TFFH 3 iTFcR dfg 

(C) 3TFFR 3 fTFcK 

(D) 3H|cNflcMU| 3FFP>TT MI 3 <ff^ 

082. FTvTT 3 LR7 

xtrtt t 

(A) -HKdl dlddLidld dNhld 3 % 

Fn§T || 

(B) -Fiddled-) | tjfl |l 

(C) ^ 0 9 =T H 2 0 % FT§T fsFFlT dp; 3FFTLr craf 
3AT?T || 

(D) ^ Fyh 3lTd-tHlfr>Kfr> TTcfT f Pcf dpg % 

TRT Tlld-Hl-Fd TfrT |l 

083. =hd*-l TT •'.'td'dld fl^' % fdt, Ferric chloride 
dd fifFn ^Tdl | 

(A) Fe 3+ W ^ Fd-,Rd ^cfj | wl fift 
^HldPl-F #11| 

(B) Fe 3+ W ^ F=bRd | Wl t^ 
dtulldPlfr) FlTd |l 

(C) Cl“ W Ffr>Rd ^FTcTT | ^fl 

#1 || 

(D) CL W dxl LbRd ^dl | 
dt'JlldPl'F ^Td tl 

084. fdddd FT fcrFl % 3Trf^l dl ^ 

dt fdfa | 

(A) TtWddl^CJi (B) Rl-ddldcbOi 

(C) (D) % shlhdliJI'hl 

085. Td MH 3 Y 3 FTfd fdtH-F) ^llfafd fRhld 

FT'mfdcT 

(A) 2 (B) 4 

(C) 3 (D) 6 

086. In or Ga dl TRd LldT t Ge ^ % OTfrr^I FT 
tii L d ^Ltt t? 

(A) p type 3Lfdldd-> (B) dvdlddo 
(C) n - type 3LMIdT> (D) dfdTT'TT 
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087. Zn converts from its melted state to its solid state, 
it has hep structure, then the Number of nearest 
atoms will be 

(A) 6 (B) 8 

(C) 12 (D) 4 

088. If the pK a of acetic acid and pK b of NH 4 OH are 
4.76 and 4.75 respectively, what will be the pH of 
ammonium acetate solution 

(A) 9.51 (B) 7.005 

(C) 7.00 (D) 6.9 


087. 


088. 


Zn mfcTA 37^F§n Tf ART 3T^R2TT P 

tNR hep TTT^FTT WAT fl AA 3T^3Tl ml 

WIT 

(A) 6 (B) 8 

(C) 12 (D) 4 

^ UTHlfdm 3TW ml pK a NH 4 OH ml pK fe 
AART: 4.76 3TK 4.75 i era TPftfAAA 
fdddH ml pH ATT AR #TT I 

(A) 9.51 (B) 7.005 

(C) 7.00 (D) 6.9 


mm 

KHKS 

SSH5 

KKKl! 

mm. 
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mm 
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mm 
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089. Which of the following has least oxidation state 
of Fe? 

(A) K 2 [Fe(OH) 6 ] 

(B) K 2 [Fe0 4 ] 

(C) FeS0 4 • (NH 4 ) 2 S0 4 ■ 6H 2 0 

(D) Fe (CN) g _ 


089. lAR ^ ^ f^RT^ Fe 3TFRTtWT TraW^fl 

(A) K 2 [Fe(OH) 6 ] 

(B) K 2 [Fe0 4 ] 

(C) FeS0 4 • (NH 4 ) 2 S0 4 • 6H 2 0 

(D) Fe (CN) 


090. In electro chemical reaction of which set of 
reactants, the metal displacement will not take 
place 

(A) Mg + Cu 2+ (B) Pb + Ag + 

(C) Zn + Cu 2+ (D) Cu + Mg 2+ 

091. The IUPAC name of the compound 
CH 3 - CH (CH 3 ) - CO - CH 3 is 

(A) 3 - methyl - 2 - butanone 

(B) 2 - methyl - 3 - butanone 

(C) isopropyl methyl ketone 

(D) 2 ethyl - 2 methyl pentane 

092. CH 3 MgI will give methane with 

(A) C 2 H 5 OH 

(B) CH 3 -CH 2 -NH 2 

(C) both of these (a and b) 

(D) None of these 


090. 3Tftl4->IChi % fmA TWIdPim 

3rfr#raT 3 mg fmFmrnr mrl #tt 
(A) Mg + Cu 2+ (B) Pb + Ag + 

(C) Zn + Cu 2+ (D) Cu + Mg 2+ 

091. ch 3 - ch (CH 3 ) - co - ch 3 att apt t 

(A) 3 - irf§RT - 2 - ®i^HH 

(B) 2 - Tlf§rar - 3 - ®i^HH 

(C) 3TTfRrrrfTTf irfArn mlrFr 

(D) 2 TfART - 2 

092. CH 3 MgI fART% TTT9T aI^T 

(A) C 2 H 5 OH 

(B) CH 3 -CH 2 -NH 2 

(C) (a) TA (b) TFff 

(D) A mf^ H cfl 


093. On long standing the bleaching powder undergoes 
auto-oxidation. The products formed are 

(A) Calcium chloride only 

(B) Calcium chlorate only 

(C) Calcium chloride and calcium chlorate 

(D) Calcium chloride and calcium chlorite 


093. Tit AAA Am Ami AC, sdlFmi AIAST TAA: 
ti ^<<11 1 era taw f 

(A) %AAT %fAATAA RATTAfA 

(B) %AcT Avffe: 

(C) %f^FPT AATklfg Ref %f^FPT RcTlte: 

(D) %fRAAA Trfklfg Ref mfCATAA TdRl^d 
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094. Colour of the bead in borax bead test is mainly 
due to the formation of 
(A) metal oxides (B) boron oxides 

(C) metal metaborates (D) elemental boron 


095. Product (P) of the given reaction is 


O 

CH 3 - C - CH 2 - COOC 2 H 5 
(two equivalent) 


(I) NaH / THF 


H,0 / A 

» (A) —-> (B) 


(PK 


(NH 4 ) 2 CO, 


O O 

(A) CH 3 - C - CH 2 - CH 2 - C - CH 3 


094. AlRR TRATT AClSTR 3 RAFTT FT gT§4 FF t ftR 

% % c hK* J l 'ftcTT 1? I 

(A) qig 3 H|cKHI^ (B) ATOR 3H|cHHI^ 

(C) HR Aswfep (D) PtfvPb ^fCFT 


095. 3tR#rt ratt^ (p) 

o 


CH 3 - C - CH 2 - COOC,H, 

J z z J (II) I 2 

(two equivalent) 


(I) NaH / THF 


>(A) 


H 3 0/A 


>(B) 


(PK 


(NH 4 ) 2 C0 3 


O 


o 


(A) ch 3 - c - ch 2 - ch 2 - c - ch 3 


o o 

(B) ch 3 -c-ch - ch-c-ch 3 

COOH COOH 


O O 

(B) ch 3 -c-ch - ch-c-ch 3 

COOH COOH 



096. Cordite is a mixture of 

(A) nitroglycerine, guncotton and vaseline 

(B) borax, glycerine 

(C) carborundum and charcoal 

(D) glycerol and KMn0 4 


096. 4>HAI$d fAR R>T fp?TA t 

(A) J H=bldH A§TT dfldld 

(B) AtRR A§n fwftH 

(C) RTRATRSP A§TT dlFbld 

(D) ftrlfKId KMn0 4 
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097. Which out of the following is the strongest acid? 

O 

(A) CH 3 COH 

O 

(B) CH 3 CCOOH 

O 

(C) CH 3 CHCH 3 COH 

CH 3 

O 

(D) CH 3 CH 2 COH 

098. Which element is not in first transition series 

(A) Fe (B) V 

(C) Ag (D) Cu 

099. Which reagent is capable of giving test both of 
Aldehyde and ketones 

(A) Tollen reagent 

(B) Fehling solution 

(C) 2, 4 dinitrophenylhydrazine 

(D) Shift reagent 

100. Which reaction will not occur out of the following 


(A) 

Fe + H 2 SO 4 

— H 2 + FeS0 4 

(B) 

Cu + 2AgN0 3 

— Cu(N 0 3 )2 + 2Ag 

(C) 

2KBr + I 2 

■* 2KI + Br 2 

(D) 

CuO + H 2 

— Cu + H 2 O 


097. i^TR 3 3 FTfa FT FFrff^Fb W 3FR t 

o 

(A) CH 3 COH 

O 

(B) CH 3 CCOOH 

O 

(C) CH 3 CHCH 3 COH 

CFb 

O 

(D) II 
CH 3 CH 2 COH 

098. ftR 3 Fl FTfa FT cFR WT W1 
(A) Fe (B) V 

(C) Ag (D) Cu 

099. cr ^ 3 Fm 

tl 

(A) 2FrR 

(B) 

(C) 2, 4 

(D) fTTF 

100. PlH FT cbO ft! 3TpTfsFFTT HcP phi) 


(A) 

Fe + H 2 SO 4 

—*■ H 2 + FeS0 4 

(B) 

Cu + 2AgN03 

-* Cu (N03)2 + 2Ag 

(C) 

2KBr + I 2 - 

■* 2KI + Br 2 

(D) 

CuO + H 2 

-Cu + H 2 O 


KKH5 

KHKS 

KSH5 

mm 
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KHK6 

HSH5 

XKKl! 
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HSH5 

>»k< 

KKK5 
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101. 


102 . 


The value of 

• 4 K - *4 3?T . 4 57T . 4 7 7Z" 

sin -5- + sin -5- + sm -5- + sin -5- is 


101 . 


• 4^_i_ -4 3?T 1 • 4 1 • 4 

sm - 5 - + sm - 5 - + sm - 5 - + sm 


Ik 


RR 


#TT, 


(A) y- (B) I 


(A) y (B) I 





(D) 


3^ 

2 


For positive integer n, if / (n) — sin 11 0+ cos" 9 


Then 

/(3)-/(5) 
/ (5) — / (7) 

is 


t eft 

/ (3) — / (5) 

/(5)-/(7) 

RR 

(A) 

/(l) 

/ (3) 

(B) 

/ (3) 

/(l) 

(A) 

/(l) 

/ (3) 

tBt /(3) 

(B) /(l) 

(C) 

/ (3) 

/(5) 

(D) 

/(5) 

/(7) 

(C) 

/ (3) 

/(5) 

(D) /(5) 

( ) / (7) 


102. ^^Hlrhch'iuifoh n %#R;, f („) = s i n " Q + cos » Q 


103. If f n {x) - y(cos”x + sin"x), for 


« = 1,2,3., then f 4 (x)~f 6 (x) is equal 

to 

(A) 10 (B) ^ 

(C) ^ (D) 12 


103. ^ f n {x) = y(cos''x + sin"x), 


n= 1,2,3., eft / 4 (x)-/ 6 (x)^rRR 

(A) 10 (B) jy 

(C) jy (D) 12 


104. 


105. 


If (1 + tan 1°)(1 + tan2°).(1 + tan45°) = 2", 

then n is 


104. ^(1 + tan T)(l + tan 2°) (1 + tan45°) = 2", 

ffq n TiT RR tfPTT 


(A) 

22 


(B) 

24 

(A) 


(B) 





22 

24 

(C) 

23 


(D) 

12 








(C) 

23 

(D) 

12 

ir -1 3 . 

It COS y + COS 

-1 12 

13 

= cos 1 k, then the value 

105. ^ 

3 

COS 1 y + COS 

, 12 _ 
13 

cos - 

of k 

is 



RR 

fhTT 


(A) 

16 


(B) 

12 


16 


12 

65 


65 

(A) 

65 

(B) 

65 

(C) 

11 


(D) 

19 


11 


19 

65 


65 

(C) 

65 

(D) 

65 
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106. If cos3x cos2x cosx = y and 0 <x <y, then 
the value of x is 

(A) £ (B) £ 

(C) £ (D) £ 

107. The number of solutions of the equation 
sin 2 x + 2 sinx — cosx — 1 = 0 in the range 
0 < x < 2k is 

(A) 3 (B) 4 

(C) 2 (D) None of these 


106. 


107. 


I jj- 

%T cos 3x cos 2x cosx = y 3Tft 0 <x < y, eft x 

TTr TR %TT, 


(A) £ 

(B) £ 

TC 

K 

(Q 8 

(D) y 

sin 2 x + 2 sinx — cosx —1 = 0 % 

%1 MI, 0 <x 

<2n f: 

(A) 3 

(B) 4 

(C) 2 

(D) 


mm 

KHKS 

KSH5 

mm 

mm 

KKHS 

SHKS 

mm 

SKKl! 

mm 

mm 

KHKS 

mm 

KKKi! 

mm. 

mm 

KHKi! 

mm 

mm 

KKKl! 

mm 


108. The number of the distinct real roots of the 


equation 


sinx cosx cosx 
cosx sinx cosx 
cosx cosx sinx 


0 , in the interval 


K 

J 


< X < 


K 

J 


is 


(A) 4 (B) 3 

(C) 1 (D) 2 


108. 




sinx cosx cosx 
cosx sinx cosx 
cosx cosx sinx 


= 0, 


(- £ < x < £) % dK-dfdcb TJefi %1 WIT 

(A) 4 (B) 3 

(C) 1 (D) 2 


109. In a triangle ABC, the sides are of length 17, 
25 and 28 units. Then, the length of the largest 
altitude is 

(A) 26.6 (B) 27 

(C) 26 (D) 420/17 


109. ABC fsflpr jfTW 17, 25 Tcf 28 

5«6l| vP%T f cTT %t TT^ %t 

TFft: 

(A) 26.6 (B) 27 

(C) 26 (D) 420/17 


no. 


If a, P and y are the roots of the equation 

x 3 — 3x 2 + 3x + 7 = 0, and w is cube root of 

, . a - 1 /?- 1 r- 1 

umty, then the value ol —. H-. + 


is equal to 


/?— 1 /-I a — 1 


110 . 


(A) 3w 2 (B) 3/w 

(C) 2w 2 (D) none of these 


a, p, y x 3 - 3x 2 + 3x + 7 = 0 % 


w" 


1; cfl 


a~ 1 . P~ 1 . 7~ 1 
p- 1 7-1 a — 1 


^71 TTR 


(A) 3w 2 
(C) 2w 2 


(B) 3/w 

(D) t %lf 
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111. The perimeter of the locus represented by 

(z + i\ k . 
arg y j J— y is equal to 


(A) 4n (B) iKsfl 

2 77" 

(C) 2^/3 (D) 


ill. fqyro (rtta) ftraqq 

arg (jzrj) = f t, (^Rlhldi) f: 

(A) 4n (B) 2njl 

O jr 

(C) 2^/3 (D) ^ 


cos A + cos B + cos C = y, 


112. In a triangle ABC if 
then the triangle is 
(A) Right angled 
(C) Equilateral 


(B) Right angled isoceles 
(D) None of these 


112. ^ fsflpr ABC 3, 

TTt f^J5T f>: 

(A) fwchH -Bmy 
(C) 


COS A + COS B + COS C = y,, 

(B) t-Wcb>l m 
(D) ^ t ^^fl 


113. In a triangle ABC, the minimum value of the 
sum of the squares of sides is [A is the area 
of triangle ABC] 

(A) 3/3" A (B) 4/3"A 

(C) 2/3A (D) 5/3A 


113. feqft cftit tj^T3Tl % qrfl % qR qqq qq 

PiHriq RFT f: (A 

(A) 3/3A (B) 4/3A 

(C) 2/3A (D) 5 / 3 -A 


114. A tower subtends angles 0, 20 and 30 at 
three points A, B, C respectively lying on a 
horizontal line through the foot of the tower. 


(A) 


(C) 


114. T/T iffTR cffa TTE& Ttak f^Trt A, B 3^ C Tt 
TRJR sFTRT: 0, 20 3TK 30 ®REft || #4 
My cTSTT 41 hK Tl^ by <<31 rp; f | ?T^ Tt^HId 


the ratio 

^C e q ua l s 

AB 

/ ®KlcR ^FTT - 
BL 



sin 3# 

(B) 

sin# 

(A) 

sin 3# 

(B) 

sin# 

sin# 

sin 3# 

sin# 

sin 3# 

cos 3# 

(D) 

tan# 

(C) 

cos 3# 

(D) 

tan# 

cos# 

tan 3# 

cos# 

tan 3# 


115. From the top of a lighthouse, the angles of 
depression of two stations on the oposite sides 
of it at a distance d apart are a and p. The 
height of the lighthouse is 


(A) 

d tan a 

(B) 

d 

tan o' + tan/? 

cot O' + cot/? 

(C) 

#tan/? 

(D) 

d cot/? 

tana? + tan/? 

COtff + cot/? 


115. 7TTP?T TcfPR ^ WR f^qftcT f^TTTff 3 

RhTTl, cfNr €1 df; Tt sRRT: a 3Tk p 

3rqqrR q>T chett 1 1 tthtt wr irpf] | 


(A) 

d tan a 

(B) 

d 

tana + tan/? 

cot O' + cot/? 

(C) 

#tan/? 

(D) 

#cot/? 

tana + tan/? 

cot O' + cot/? 
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HSK5 

HHKl! 

HSK5 

SSSl! 

HHH5 

KHKl! 

HKSS 

HHHI! 

HSKS 

SSSl! 

HKHS 

SSSi 

HSHS 

KHKl! 

HSH5 

KKKIs 

KKK5 

KSHS 

MSS!! 

HSK5 

r«i>T«iL« 

HKHS 

HKHS 


116. 


117. 


118. 


119. 


120 . 


If a,b,c are three non-coplanar unit vectors 

then [ak] is equal to 

(A) ±2 (B) ±3 

(C) ±1 (D) 2 


If the vectors ai + aj + ck , i + k and 
ci + cj + bk are coplanar, then 
(A) c 2 = ab (B) b 2 — ac 

(C) a + c = 2b 


<■» M=f 


If a,b,c are non coplanar vectors, then 
[aXb,bXc,cXa] is equal to 
(A) 0 r ~" 2 

(C) \a b c] 


(B) [a b c _ 


(D) 2 [a b 


If a is a colinear vector with b— 3i + 6j + 6k 
and a . b — 27. Then, a is 


(A) 3 (i+j+k) (B) 2 (i+j+k) 

(C) i + 2j + 2k (D) 2 i + 3 \j + 3 k 


lim (1 + x) 2 — 1 . 

The value of -,- is equal to 

x ^ Q (1 + x)2 — 1 


(A) 3/2 
(C) 0 


(B) 2/3 

(D) None of these 


lim 


121. The value of [x\/x 2 + 4 — sjx A + 16. 

x — oo 


is 


(A) 4 
(C) 2 


(B) 8 
(D) 16 


116. 


117. 


118. 


119. 


120 . 


121 . 


^ a, b, c elk Tl-Hdddld 7T%T #, cTT 
[a b c] RR ^FTT- 

(A) ±2 (B) ±3 

(C) ±1 (D) 2 


(A) c 2 — ab 
(C) a + c = 2b 


(B) b — ac 
1 1 

—I— — i 

a c b 


(D) -+-= 2 


^ a,b,c TWdddld TTf^T f cRl 

[aXb,bXc,cXa] ^FT RR 

(A) 0 (B) [a be] 2 

(C) [a b c] (D) 2 [a b c 


(A) 3(/ + j + k) 
(C) i + 2j + 2k 


(B) 2 (i+j + k) 
(D) 2i + 3j+3k 


lim (1 + x) 2 — 1 


0 (1 +x) 2 - 1 


RR 


(A) 3/2 
(C) 0 


(B) 2/3 

(D) ^ Tl ^\i 


lim 


[x/x 2 + 4 - 7x 4 + 16] RR 


X — 00 


(A) 4 

(B) 

(C) 2 

(D) 


ai + aj + ck , i + k 3TK ci + cj + bk 

fRddld f cfl 


^ Rf^T a % 4TT5T 7T%T b = 3i + 6/ + 6k 
1/dARdch | cT§H a . b = 27 t, cfl a #TT: 
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SHHK 

SHKK 

SHHK 

•iKKK 

SKHK 

SHKK 

SKHK 

SKKK 

SKHK 

•iHSH 

SHHK 

•iSKK 

SHHK 

SKKH 

SHHK 

•iKKK 

SHHK 

•iKSK 

SHHK 


122 . 


t „ tanx „ sinx 

lim a —a 


1 u u . 

--:— is equal to (a > 0) 

0 tanx — smx 


122 . 


„ tanx „ sinx 

lim — a 


idiu a in a 

1 --t -RRT f (a > 0) 

q tanx — sinx 


(A) 

lQ g e a 

(B) 

1 


(A) 

log^fl 

(B) 1 

(C) 

0 

(D) 

e 


(C) 

0 

(D) e 

123. The 

area of triangle formed by the 

coordinate 

123. 

y = l °s e x 

% (1, 0) R3 3#efl TRft RRttf 

axes 

and tangent 

to the curve y - 

= log e x at 


cT§TT ftft 3T^ri £KT cFi 35T 

(1, 0) is 




■^TT: 


(B) j 

(A) 

1 

(B) 

1 

2 


(A) 

1 

(C) 

2 

(D) 

3 

2 


(C) 

2 

(D) | 

124. The 

slope of the 

tangent 

(K 

at 

o) to the 

124. ^ 

1+ 16x 2 y 

= tan (x - 2y) % f^Fg , o) 

curve 1 + 16x 2 y = 

tan (x — 

2y) is 


33 \t3T ^1 

Ml ftft: 

(A) 

2 

(B) 

1 


(A) 

2 

tBl 1 

TC + 2 

7T 2 + 4 


K+ 2 

( j ?r 2 + 4 

(C) 

1 

(D) 

2 


tn 

1 

(D) 

TC + 4 

tc 2 + 4 


W/ 

71 + 4 

( ’ 7T 2 + 4 


125. A man of height 2 m walks at a uniform speed 
of 5 km / hour away from a lamp post of 6 m 
height. His shadow length increases at the rate 
of 

(A) 12.5 km/hour (B) 2.5 km/hour 

(C) 3 km/hour (D) 3.5 km/hour 

126. If the function /(x) = a log |x| + bx 2 + x 
has its extremum values at x = - 1 and x = 
2 then the values of a and b. 

(A) a = 2 b — y 

(B) a = y, b = 2 

(C) a = 2, b = ~j 

(D) a = - 2, b = - -j 


125. W> 2 vFcIT oq^r tr^ 3RTR 5 km/hour *1 

^RTf ]|3TT tTefJ kt+Z f^RT# 6 ktZX t, 

Rt ^ TIT RfT tl oJff^T I5MT eft ^ 

(A) 12.5 km/hour (B) 2.5 km/hour 

(C) 3 km/hour (D) 3.5 km/hour 

126. W3 f(x) = a log |x| + bx 2 + x % 

Pifn^ci RRT x = -l cT§n x = 2% fcTC; f eft a 3TK b 

%rtt ft?f: 

(A) a = 2 b = J 

(B) a = Y’ b = 2 

(C) a = 2, b = -j 

(D) a = - 2, b = - y 
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3 2 

127. If a, p, y are roots the equation ax + bx + c = 0, 



ap Py ya 



aP Py ya 

the value of determinant 

Py ya aft 

is 

eft 

Py ya aP 


ya aft py 



ya aP Py 

(A) a (B) b 

(A) a 


(C) 0 (D) c 

(C) 0 



128. 


If a, b, c are p, q th and r th terms respectively of 
a geometric progression, then the value of the 
log a p 1 


determinant logZ? q 1 
logc r 1 


is equal to 


(A) 0 
(C) -1 


(B) 1 

(D) None of these 


129. 


A matrix A is such that A 2 = 2A - I, where I is 
unity matrix, then for n > 2, A" is equal to 

(A) nA- (n -1)1 

(B) nA -1 

(C) 2"~ x A—{n — 1)1 

(D) 2” A - nl 


130. The greatest coefficient in the expansion of 


1 \ 2n . 

x H-is 

x / 


(A) 

(B) 


1.3.5.... {2n~ 1) 


k 


| 2 n 


n n 


(C) 


(D) None of these 


127. 


^ a, P, y ax 3 + bx 2 + c = o, % 

TTH WTT: 


128. 


129. 


130. 


kni: 

(A) 0 

(C) -1 


log c r 1 


(B) 1 

(D) 


^ 3TT°^ A^T cTC? A 2 = 2A-I, I ^FT i 3TTo^ 

% I cM n > 2 % fvf) A" ®HI®H iftdTI 


(A) 

nA - (n -1)1 


(B) 

nA - I 


(C) 

2 n ~ x A-(n- 

1)1 

(D) 

H—H 
£ 

1 

< 

CN 


(x + 


3 WefT : 

(A) 

1.3.5....(2 n- 

1) „„ 

k 

z 

(B) 

2 n 


n n 



(C) 


(D) k ^ ^fi 


mm 

HHKS 

mm 

SSSl! 

SKK? 


^ a, b, c, fetft fMt % sFrERT pSfi, q 

log a p 1 

cT§H rcTT f eft 7Tt#T^ log 6 q 1 


mm 

KHKIs 

HSH5 

>»T< 

mm 

KKXi! 

mm 

KHS6 

mm 

SSSl! 

mm 

mm 


^>T H H 
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131. The coefficient of x 3 in the expansion of 
(1 + x 2 ) 5 (1 +x) 4 is 

(A) 40 (B) 50 

(C) 60 (D) -50 

132. 10 % bulbs manufactured by a company are 
found to be defective. The probability that out of 
a sample of 5 bulbs none is defective is 



131. (1 + i 2 ) 5 (1 + j) 4 l WR ^ x 5 TI fliT 

(A) 40 (B) 50 

(C) 60 (D) -50 

132. -^R\ 'gTTT ftfrfcl 10% «TR4 fewR f| 

5 ^ cj^r eft Tirra q irft 

^1 Ulfd^hdl 

(a> a; <B> (tv; 



133. Two dice of different colours are thrown 
simultaneously. The probability that the sum of 
the faces appeared is either 7 or 11 is 


(A) 36 

(B) 

(C) f 

(D) 


133. c^l TfcFT FT % TT^ tJ^T FT^T %% ^3TTcf fl ^ 
31H4ld1 FWafi WT RR 7 3TSRT 11 3TFl 
Rl Ulfd^hdl #ft: 


(A) 

7 

36 

(B) 

(C) 

2 

d 

(D) 


134. Six students are to be selected for a quiz 
competition from 10 aspirants. The probability 
that two particular students are excluded is 


(A) ^ 

(B) 

1 

3 

(C) 'j 

(D) 

2 

3 

If three distinct 

natural numbers are chosen 

randomly from the first natural numbers, then the 
probability that all three of them are divisible by 

both 2 and 3, is 



4 


4 

(A) 25 

(B) 

35 

4 


4 

( C ) 1161 

(D) 

1155 


134. 6 WTl Rl 10 RRl ^ ^ tTR Roi-jI % fcTb; 

f%4T RRT ^ ^1 fdRd RT RR ^ #1 


■# tllRlcbdl f: 


(A) ^ 

(B) 

(C) J 

(D) 


135. WT 100 yi^fd-4) TRSR3T1 Tl cfft 3RR 3^pi 

-H1241 If 4^41 Rdft Tlcft f| cfrrl TR24T3Ti Rt 

2 3Tk 3 ^ ftTRq #1 Rl illRjdxll #fl: 


(A) 

4 

25 

(B) 

4 

35 

(C) 

4 

1161 

(D) 

4 

1155 
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HH 

'o 

+ -/1 + y 2 — e x , 

then the value of y is 

(A) 

<?-e~ x 

(B) 

e* + e x 

(C) 

X _i_ _ —X 

1 

(D) 

None of these 

2 


137. The number of points having position vector 
ai + bj + ck where a, b, c e {1, 2, 3, 4, 5} such 
that 2 a + 3 b + 5 C is divisible by 4, is 


136. 


137. 


dfd D y + \] 1 + y 2 = e x , eft y HH $1 J II - 
(A) &-e~ x (B) A + £T X 

(C) g + 2 e (D) 

ai + bj + ck WRT a, b, c <={ 1, 2, 3, 4, 5} t? TT2TT 
2 a + 3 b + 5 C , 4 it f 


KKK5 

KHK6 

HKH5 

SKKI; 

HKH5 

>TOT< 

SSS5 

KHKS 

HSH5 

»1>T< 

KKK5 

>TOT' 

mm 

KHKi! 

HKH5 

SSSi; 

HKH5 

»AT< 

mm 


(A) 140 
(C) 100 


(B) 70 

(D) 150 


(A) 140 
(C) 100 


(B) 70 

(D) 150 


138. There are 4 candidates for the post of a professor 
in Mathematics and one is to be selected by a 
opinions of 5 subject experts. The number of 
the ways in which the expert opinion can be 
expressed is 


(A) 

1048 

(B) 

1072 

(C) 

1024 

(D) 

1020 


138. tRct 3 Trrarf % ^ 4 <s41<4k fi t? 

rp;^R%#TXi 5 fwr <£t Ttr; TTf^rfcT 

tl WT, AftfrT % % Wisf Tt 3TT^TTftrT 

#TTI ^l4H4>di3Tf £TCT W^ff % crffctf RT| 
'HiSdl TFftl 

(A) 1048 (B) 1072 

(C) 1024 (D) 1020 


139. If g(x) = (x 2 + 2x + 3)f (x), f (0) = 5 and 
lim f(x)-f(0 ) _ 


x —0 

(A) 30 
(C) 20 


0 


4, then g'(0) is equal to 

(B) 18 

(D) 22 


140. The solution of the differential equation 


y~ x %)~ a { y2+ a ,1s 


(A) y = k (1 - ay) (x + a) 

(B) y = k (1 + ay) (x - a) 

(C) y = k (1 + ay) (x + a) 

(D) y = k (1 - ay) (x - a), 
k is constant. 


139. ^ g(x) = (x 2 + 2x + 3)/(x),/(0) = 5^ 


140. 


lim / (x) ~ / (0) = 
x — 0 x-0 

(A) 30 

(C) 20 


4, eft g'(0) = sRIsR RhTT 

(B) 18 

(D) 22 




(A) y = k (1 - ay) (x + a) 

(B) y = k (1 + ay) (x - a) 

(C) y = k (1 + ay) (x + a) 

(D) y = k (1 - ay) (x - a), 
3pER fi| 


=“i T+i,j ^ 


1-AA ] 


[31] 


[ P.T.O. 




























141. The solution of the differential equation 

dy 

— sin(10x + 6y) is 

(A) 5 tan (5x - 3y) = 4 tan (4x + k) + 3 

(B) 5 tan (5x + 3y) = 4 tan (4x + k) - 3 

(C) 5 tan (5x — 3y) = 4 tan (4 y + k)~ 3 

(D) None of these 

Kl4 

142. If I = f (•/tanx + -/cotx )dx than value of I is 

o 


(A) f 

(B) 

TZ 

2/2 

TZ 


TZ 

<C) 7F 

(D) 


The value of the 

K 

integral j 

xtanx 

secx + tanx 

equal to 

0 


1 

E (N 

U: 

< 

(B) 


(C) TZ(TZ~ 1) 

(D) 

f (^+D 


144. If the sum of the distances of a moving point from 
two perpendicular lines in a plane is always 1, 
then, its locus is 

(A) Parabola (B) Ellipse 

(C) Hyperbola (D) None of these 

145. The equation of an ellipse with focus at (1, - 1), 



(A) 7x 2 + 2xy + 7y 2 + 7 = 0 

(B) 7x 2 + 2xy + 7y 2 — 10x+ 1 Oy + 7 = 0 

(C) 7(x 2 + y 2 ) + 2xy + 1 Ox - 1Oy -7 = 0 

(D) 7(x 2 + y 2 ) + 2xy -10x-10y + 7 = 0 


141. TTTlWT / = sin(10x + 6y) 

^TTI 

(A) 5 tan (5x - 3y) = 4 tan (4x + k) + 3 

(B) 5 tan (5x + 3y) = 4 tan (4x + k) - 3 

(C) 5 tan (5x - 3y) = 4 tan (4y + k)- 3 

(D) ft ^ *ft 


n! 4 



I — f (-/tan^ + /cot x)dx, dl I <*>1 * 

n 


71 


TZ 

(A) 

2 

(B) 

2/2 


TZ 


TZ 

(C) 


(D) 

7T 

K 

J- 

xtanx 

dx TOT 5l J ll 

0 

secx + tanx 



(A) 

Trff-i) 

(B) 

J) 

(C) 

k(k— 1) 

(D) 

f (^+D 


144. ^ 'ferl hfdOH ^Ft TTHTfcT 3 c^t TCTTC rf+cf 

WT3T1 ft ^7Tt ^FT 1 | eft fk^ TO 

(A) (B) ^fcT 

(C) TlfdMIcjdd (D) ft ^Ft| tft 

145. ^FT tHhl-EPJi, HTf^T (1, - 1), cTSTT 

fTOclTx-y-3 = 0TOT 4r^dl /fFTT ■ 

(A) 7x 2 + 2xy + 7y 2 + 7 = 0 

(B) 7x 2 + 2xy + 7y 2 - 1 Ox + 1 Oy + 7 = 0 

(C) 7(x 2 + y 2 ) + 2xy + 1 Ox - 1 Oy -7 = 0 

(D) 7(x 2 + y 2 ) + 2xy - 1 Ox - 1 Oy + 7 = 0 
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146. The maximum and minimum of the resultant of 
two forces are F and G (the angle between these 
forces is 2a), Then, the resultant of F and G is 

(F 2 cos 2 a + G 2 sin 2 a) * 

( B ) (F 2 sin 2 ff + G 2 cos 2 ff) 2 

^ {F 2 sma + G 2 cos 2 a) 2 

1 

(D) (F 2 sin2a+G 2 cos2a)2 


146. 


TT slFTl cFT RfTR cT §TT FMGtl 

^ T4 cRTt % 2a | cfl F G ^1 

Mfeuinfl #TT: 

( A ) (F 2 cos 2 ff+G 2 sin 2 ff) 2 

( B ) (F 2 sin 2 ff+G 2 cos 2 ff)2 
(F 2 sino'+G 2 cos 2 ff) y 

1 

(D) (F 2 sin 2ri' + G 2 cos2fl') 2 


mm 

KHK6 

KSH5 

SKSi! 

HKH5 

SHS6 

KKHS 

SHKS 

KKH5 

KHKI; 

mm. 

KKXl! 

mm 

KHKS 

mm 

>»k< 

mm. 

>TOT' 

mm. 

KHKi! 

mm 

SKSi! 

mm. 

KKKl! 

mm. 


147. The resultant of two forces 3P and 2P is R. If 
first- force is doubled then the resultant is also 
doubled. The angle between the forces is 

(A) 60° (B) 30° 

(C) 120° (D) 150° 


147. 3 P^2P^T qfpJTFft RFTR. tl ^ WI 

cRT (gJTT PR RpiF PTR eft mRu||41 cRT # 

2TRTT tl ^IhI ^cTl % sH-cl RTpry ^FTT: 

(A) 60° (B) 30° 

(C) 120° (D) 150° 


148. A particle at rest starts moving with uniform 
acceleration covers a distances 114 meters in 8th 
second. The acceleration of the particle is 

(A) 20 m/sec 2 (B) 15 m/sec 2 

(C) 14.5 m/sec 2 (D) 15.4 m/sec 2 

149. A helicopter is flying at a height of 500 m. If all of 
sudden its engines stops working, the helicopter 
will fall on the earth in 


(A) 

10 seconds 

(B) 

12 seconds 

(C) 

15 seconds 

(D) 

20 seconds 


148. Fl 4TRFT APFT Ft ^TFRT M 

RFTT | cTSP TPTTt RRFT % 8 # 3 114 FtZK 

^1 c^t cFT RHdl 11 RPR ^7T r=K u l ^FTTI 

(A) 20 m/sec 2 (B) 15 m/sec 2 

(C) 14.5 m/sec 2 (D) 15.4 m/sec 2 

149. TFT ^dl'Fl'-cH 500 FtZK TC TS TfT f| 

^ 3I-c|H«+> RTTR RRTT ^ rft 

PFTFT TC RRft - 

(A) 10FFFn*5 3 (B) 12#^ 3 

(C) 15 (D) 20 


150. If ax + by = 1 is a tangent to the hyperbola 


x y~ 


= 1, , then the value of a 2 - b 2 is 


1 


(A) b 2 e 2 

(B) 

(C) a 2 e 2 

(D) 


b 2 e 2 

1 

2 2 

a e 


150. 


x 2 y 2 

^ 3# MRc|<rl4 — - Ay = 1, RTT ax + by = 1 
a b 


Rqpf WT D eft a 2 - b 2 T>T RH FFTTI 

1 

b 2 e* 

1 


(A) b 2 e 2 


( B ) 


(C) a 1 e 


2 „2 


(D) 


2 2 
a e 
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SPACE FOR ROUGH WORK / cfTE% OTT % #T% 


SKHK 

SSKK 

SKHK 

tiKKK 

SKHK 

SHKH 

SKHK 

SHKH 

SKHK 

tiSKR 

SKHK 

SSSS 

SKKK 

SHKK 

SKHK 

iSSK 

SKHK 

•iKSK 

SKHK 

SKKK 

SKHK 

•iKSK 

SKHK 

•iKSK 

SKHK 
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i !KHK 


HKH5 

SHKH 


KSSS 



WKW5 

tiKKK 

SHHK 

SHKK 

SPACE FOR ROUGH WORK / ^ 

KRKl! 

HKH5 

KHKS 

SKHK 


SSSS 

SHKH 


KSSS 

SKKK 


WKW5 

tiKKR 


SHKl! 

i!KKK 


HKH5 

•iKKK 


KKKl! 

SKHK 


KKS5 

iWMK 


MKMl! 

SKKK 


SKS5 

tiRKK 


SSSl! 

i !KKK 


HKH5 

•iKKS 


KKKi! 

!!KKK 


SKS5 

iWMW 



SKMK 


SKS5 

tiRKR 


SHSl! 

?KKK 


SKH5 

•iKSK 


SKKl! 

SKHK 
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